Uropathogenic Escherichia coli use d-serine deaminase to modulate infection of the murine urinary tract.
Although once thought to be unique to bacteria, d-amino acids are also produced by mammals. For example, d-serine is excreted in human urine at concentrations ranging from 3.0 to 40 micro g ml-1. An epidemiological survey demonstrated that urine isolates of E. coli are more likely to catabolise d-serine via expression of d-serine deaminase, DsdA than enteric disease isolates. The urosepsis strain, CFT073, and an isogenic dsdA mutant have similar growth kinetics in minimal or complex media. However, relative to the wild type, the dsdA mutant has a pleiomorphic cell shape and a prolonged, 4-6 h lag phase when grown in human urine. This suggests that d-serine catabolism provides a growth advantage in the urinary tract. Unexpectedly, in a direct competition model of urinary tract infection, the dsdA mutant was recovered 300-times more frequently than the wild type in the bladders of mice 48 h after infection. A new model of E. coli uropathogenesis is proposed where growth and gene expression are modulated in response to environmental d-serine levels. In support of this, the CFT073 dsdA mutant is hyperflagellated and more motile than the wild type indicating that intracellular levels of d-serine may directly or indirectly influence the expression of regulons associated with E. coli uropathogenesis.